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PROBLEM TO BE SOLVED: To provide an inductor element for suppressing any 
deviation in lamination without complicating a manufacturing process 
even when the element is made compact, and a method for manufacturing 
this inductor element. 

SOLUTION: This inductor element is provided with plural insulating 
layers 7, coil pattern units 2a and 2b formed among the insulating 
layers 7, and connecting part 6 for connecting the upper and lower coil 
pattern units parted by the insulating layers like a coil. The coil 
pattern units 2a and 2b are provided with two straight patterns 10 



almost in parallel and a curved pattern 12 for connecting first end 
parts 11 of those straight patterns. When the total of the plane arrow 
view side areas of the two straight patterns 10 is obtained as Al and 
the plane arrow view side area of the curved pattern 12 is obtained as 
A2, A1/A2 is set in a range of 1. 45-1. 85 or it is desired that A1/A2 is 
set in a range of 1. 55-1. 75. When the plane arrow view side whole area 
of one block unit 15 of an insulating layer containing one coil pattern 
units 2a and 2b is set as AO, (Al+A2)/A0 is set in a range of 0. 10-0.30, 
or it is desired that (Al + A2)/A0 is set in a range of 0. 13-0.20. 
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CLAIMS 



[Claim(s) ] 

[Claim l] it forms between the insulating layer of a double layer, and 
said insulating layer, respectively — having — abbreviation — with 
two parallel straight-line-like patterns It has the curve-like pattern 
which connects the 1st edge of a these straight-lines-like pattern. The 
conductive coil pattern unit which has A1/A2 in the range of 1.45-1.85 
when the sum total of the flat-surface view lateral area of said two 
straight-line-like patterns is set to Al and the flat-surface view 
lateral area of said curve-like pattern is set to A2, The inductor 
component which is formed in the 2nd edge of said straight-line-like 
pattern, and has the connection which connects to a coiled form the coil 
pattern unit of the upper and lower sides divided with said insulating 
layer. 

[Claim 2] The inductor component according to claim 1 which has (A1+A2) 
/ AO in the range of 0. 10-0. 30 when the whole surface product by the 
side of the flat-surface view of the lot unit of the insulating layer in 
which said one coil pattern unit is included is set to AO. 
[Claim 3] The inductor component according to claim 1 which has R in the 
range of Wl/1 / 2 - 4/5 when line breadth of said straight-line-like 
pattern is set to Wl and the radius of curvature of the periphery 
section of said curve-like pattern is set to R. 

[Claim 4] Two coil pattern units located up and down through said 
insulating layer are inductor components according to claim 1 arranged 
in the axial symmetry location to the center line which divides the 
longitudinal direction of the insulating layer seen from the flat- 
surface view side. 

[Claim 5] Said coil pattern unit is an inductor component according to 
claim 1 which is a pattern symmetrical with a line to the center line 
which divides the cross direction of the insulating layer seen from the 
flat-surface view side. 

[Claim 6] The inductor component according to claim 1 for which said two 
or more coil pattern units are arranged between said insulating layers. 
[Claim 7] the process which forms the green sheet used as an insulating 
layer, and abbreviation — with two parallel straight-line-like patterns 
It has the curve-like pattern which connects the 1st edge of a these 
straight-lines-like pattern. When the sum total of the flat-surface view 
lateral area of said two straight-line-like patterns is set to Al and 
the flat-surface view lateral area of said curve-like pattern is set to 
A2 The process which forms in the front face of said green sheet the 
conductive coil pattern unit which has A1/A2 in the range of 1.45-1.85, 
The manufacture approach of an inductor component of having the process 



which connects to a coiled form the coil pattern unit of the upper and 
lower sides which carried out the laminating of two or more green sheets 
with which said coil pattern unit was formed, and were divided with said 
green sheet, and the process which calcinates said green sheet by which 
the laminating was carried out. 

[Claim 8] The manufacture approach of an inductor component according to 
claim 7 of having the process which cuts said green sheet by which the 
laminating was carried out before said baking process so that said one 
coil pattern unit may be included. 

[Claim 9] The manufacture approach of an inductor component according to 
claim 7 of having the process which cuts said green sheet by which the 
laminating was carried out before said baking process so that two or 
more said coil pattern units may be included. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an inductor component 

and its manufacture approach. 

[0002] 

[Description of the Prior Art] In electronic equipment, a commercial 
scene always has the demand of the miniaturization, and the 
miniaturization is required also about the components used for 
electronic equipment. The electronic parts which had lead wire from the 
first have shifted to the so-called chip without lead wire with progress 
of a surface mount technology. In the component which uses ceramics, 
such as a capacitor and an inductor, as a main configuration member, it 
is manufactured by performing simultaneous baking of a ceramic and a 



metal using a sheet method of construction, a screen-stencil technique, 
etc. on the basis of a thick-film formation technique, the utilization 
possessing an inner conductor of monolithic structure is attained, and 
the configuration is made still smaller. 

[0003] In order to manufacture the inductor component of such a chip 
configuration, the process shown below is adopted. 

[0004] First, ceramic powder is mixed with solutions into which it went, 
such as a binder and an organic solvent. The cast of this mixed liquor 
is carried out with a doctor blade method etc. on a PET film, and a 
dozens of micrometers - hundreds of micrometers green sheet is obtained. 
Next, the through hole for using the processing methods, such as 
machining or laser beam machining, for this green sheet, and connecting 
between the coil pattern units of a different layer to it is formed. 
Thus, silver or silver-palladium conductive paste is applied to the 
obtained green sheet by screen-stencil, and the conductive coil pattern 
unit equivalent to an inner conductor is formed. At this time, a paste 
is filled also in a through hole and electrical installation between 
layers is planned. 

[0005] The predetermined number-of-sheets laminating of these green 
sheets is carried out, this is stuck by pressure under suitable 
temperature and a pressure, it carves into the part equivalent to each 
chip after that, and a debinder, baking, etc. are heat-treated. Barrel 
finishing of this sintered compact is carried out, the silver paste for 
forming a terminal electrode after that is applied, and it heat-treats 
again. Coats, such as tin, are given to this by electrolytic plating. 
Coil structure can be realized through the above process inside the 
insulator which consisted of ceramics, and an inductor component is 
produced. 

[0006] Also in such an inductor component, the demand of a 
miniaturization progressed further, it is the so-called chip size, the 
mainstream moved from 3216 (3. 2x1. 6x0. 9mm) configurations to the small 
thing of 2012 (2. 0x1. 2x0. 9mm) , 1608 (1. 6x0. 8x0. 8mm) , etc., and the thing 
of the chip size of 1005 (1x0. 5x0. 5mm) has recently been put in 
practical use. In the flow of such a miniaturization, in order to be 
stabilized and to obtain the thing of high quality, the dimensional 
accuracy (path clearance) imposed on each process is becoming severe 
gradually. 

[0007] For example, in the inductor component of the chip size of 1005, 
the gap in the laminating in each inner conductor layer is not allowed 
to exceed at least 30 micrometers. When this is exceeded, dispersion 
remarkable in an inductance or an impedance is produced, and an inner 



conductor may be exposed when extreme. 

[0008] In the case of the inductor component of the conventional, 
comparatively large chip size, although, in about 1005 chip size, a 
laminating gap does [ the effect on the property by this laminating gap 
did not come to actualize ] big effect to a component property. 
[0009] With the former comparatively large inductor component of size, 
the coil pattern configuration of the inner conductor in each class is 
made into L typeface and the inverted-L character form. And the 
laminating of L typeface pattern and the inverted-L character form 
pattern was carried out by turns, the through hole was established in 
the edge of these patterns, the pattern between layers was connected, 
and the start edge and termination of a coil which are formed by doing 
in this way are connected to the pattern for drawers. 
[0010] However, in order to obtain the inductor component of the small 
size of 1005 molds etc. , when the coil pattern configuration of the 
inner conductor in each class was made into L typeface and an inverted-L 
character form and the coil pattern was only made small, it became clear 
by this invention person' s etc. experiment that the laminating gap 
between inner conductors progressed remarkably. 

[0011] In the case of the inductor component of small size, it is 
thought that the reason a laminating gap progresses is as follows. That 
is, in order to obtain a predetermined inductance and an impedance with 
the miniaturization of a chip size, many number of turns of a coil must 
be taken and, for that purpose, thickness of a neighboring ceramic layer 
must be further made thin. Furthermore, it is not allowed to require 
that the resistance of an inner conductor should be low and to make 
conductor thickness thin by the same ratio as a ceramic sheet. For this 
reason, that a chip size becomes small brings a result which produces 
remarkable non-flattening of the green sheet after printing. 
[0012] consequently — if a laminating is carried out to the piled-up 
green sheet, putting a pressure — the green sheet itself — receiving - 
- a comparatively hard conductor — the sections oppose and suit and 
they produce a remarkable laminating gap as the result. Especially, both 
the green sheets by which the laminating was carried out in the printing 
pattern based on the conventional L typeface will be aslant pushed in 
three dimensions through an inner conductor, and it is promoting the 
laminating gap. Such a phenomenon has been the technical problem along 
which it cannot pass if it avoids for stabilization of the quality of a 
component, so that the miniaturization of the chip size of a component 
progresses. 

[0013] Various proposals are made to this technical problem. For example, 



in JP, 6-77074, A, it is indicated that press the green sheet after 
printing beforehand and it carries out flattening. Moreover, the same 
concave as a conductor pattern is beforehand given to a ceramic sheet, 
conductive paste is printed to this concave, and the approach of 
carrying out flattening of the ceramic sheet which includes a conductor 
as a result is indicated by JP, 7-192954, A. Moreover, from a ceramic 
sheet, the laminating of other ceramic sheets is carried out, they are 
stuck to JP, 7-192955, A by pressure, without exfoliating a PET film, a 
film is removed after that, and the approach of repeating this is 
indicated. This approach is considered to be the means which prevents a 
laminating gap as a result using there being little deformation of a PET 
film. Moreover, in JP, 6-20843, A, two or more breakthroughs are prepared 
along with the periphery of a printed conductor, and the approach of 
distributing the pressure at the time of sticking by pressure is 
indicated. 

[0014] According to the approach indicated by each above-mentioned 
official report, a process will be further added to the laminating 
approach of the conventional ceramic sheet, or modification will be 
added substantially. Moreover, if it stands on the position of 
productivity, it will become more complicated than the conventional 
approach. 
[0015] 

[Problem(s) to be Solved by the Invention] This invention aims at 
offering the inductor component which can suppress a laminating gap, and 
its manufacture approach, without complicating a production process, 
even if it is made in view of such the actual condition and miniaturizes 
a component. 
[0016] 

[Means for Solving the Problem] this invention person etc. came to 
complete a header and this invention for the ability of a laminating gap 
to be controlled with devising the pattern configuration of the coil 
pattern unit formed between the insulating layers of a component, as a 
result of examining wholeheartedly the inductor component and its 
manufacture approach of the small size which can suppress a laminating 
gap, without complicating a production process. 

[0017] that is, the inductor component concerning this invention is 
formed between the insulating layer of a double layer, and said 
insulating layer, respectively — having — abbreviation — with two 
parallel straight-line-like patterns It has the curve-like pattern which 
connects the 1st edge of a these straight-lines-like pattern. When the 
sum total of the flat-surface view lateral area of said two straight- 



line-like patterns is set to Al and the flat-surface view lateral area 
of said curve-like pattern is set to A2 A1/A2 — 1.45-1.85 — preferably 
with 1. 55-1. 75, and the conductive coil pattern unit that is in the 
range of 1.62-1.68 still more preferably It is formed in the 2nd edge of 
said straight-line-like pattern, and has the connection which connects 
to a coiled form the coil pattern unit of the upper and lower sides 
divided with said insulating layer. 

[0018] When A1/A2 are smaller than 1.45, as compared with the area of a 
curve-like pattern, it is too small, and as a result, the cross section 
of a coil becomes small and the area of a straight-line-like pattern is 
in the inclination that an inductance cannot fully be taken. When A1/A2 
are larger than 1.85, the area of a straight-line-like pattern is too 
large as compared with the area of a curve-like pattern, and is in the 
inclination a laminating gap becomes easy to produce in the direction 
which carries out an abbreviation rectangular cross to the longitudinal 
direction of a straight-line-like pattern. 

[0019] the case where the whole surface product by the side of the flat- 
surface view of the lot unit of the insulating layer in which said one 
coil pattern unit is included is preferably set to AO in this invention 
— (A1+A2) / AO — 0. 10 to 0. 30 — desirable — 0. 13 to 0. 20 — it is in 
the range of 0. 15-0. 17 still more preferably. 

[0020] When (A1+A2) / AO is smaller than 0. 10, the area of the coil unit 
pattern for constituting a coil is too small as compared with the area 
of an insulating layer, and it is not desirable from direct current 
resistance becoming large too much. When (A1+A2) / AO is larger than 
0. 30, it is in the inclination which the coil cross section becomes 
small, and will become if it becomes impossible to take a required 
inductance. 

[0021] In this invention, when line breadth of said straight-line-like 
pattern is set to Wl and the radius of curvature of the periphery 
section of said curve-like pattern is set to R, it is in the range of 3 
/ 5 - 2/3 preferably [ it is desirable and ] in Wl/Rl / 2 - 4/5, and a 
pan. 

[0022] In being smaller than one fourth, Wl/R has the too narrow line 
breadth of a straight-line-like pattern, and is in the inclination for a 
laminating gap to tend to progress, the case where the straight-line- 
like pattern located in an upper layer side and the straight-line-like 
patterns located in a lower layer side overlap when this had the narrow 
line breadth of a straight-line-like pattern — the longitudinal 
direction of a straight-line-like pattern — abbreviation — it thinks 
for a layer to become easy to shift in the right-angled direction. 



Moreover, in being larger than four fifths, the path of the coil 
obtained inside a component since the path of a curve-like pattern 
becomes small and the line breadth of a pattern becomes thick becomes 
small, and Wl/R is in the inclination for a desired inductance property 
not to be acquired. 

[0023] As for two coil pattern units located up and down through said 
insulating layer, in this invention, it is desirable to arrange in the 
axial symmetry location to the center line which divides the 
longitudinal direction of the insulating layer seen from the flat- 
surface view side. Thus, by arranging, a laminating gap can obtain few 
inductor components, acquiring a desired inductor property. 
[0024] Moreover, as for said coil pattern unit, it is desirable that it 
is a pattern symmetrical with a line to the center line which divides 
the cross direction of the insulating layer seen from the flat-surface 
view side. By considering as such a pattern, a laminating gap can obtain 
few inductor components. 

[0025] In this invention, two or more coil pattern units may be arranged 
between said insulating layers. Thus, by arranging two or more coil 
pattern units, the inductor array component which has two or more coils 
in the interior of a single component can be obtained. 
[0026] The process which forms the green sheet with which the 
manufacture approach of the inductor component concerning this invention 
serves as an insulating layer, It has two parallel straight-line-like 
patterns and the curve-like pattern which connects the 1st edge of a 
these straight-lines-like pattern, abbreviation — When the sum total of 
the flat-surface view lateral area of said two straight-line-like 
patterns is set to Al and the flat-surface view lateral area of said 
curve-like pattern is set to A2 The process which forms in the front 
face of said green sheet the conductive coil pattern unit which has 
A1/A2 in the range of 1. 45-1. 85, The laminating of two or more green 
sheets with which said coil pattern unit was formed is carried out, and 
it has the process which connects to a coiled form the coil pattern unit 
of the upper and lower sides divided with said green sheet through a 
through hole, and the process which calcinates said green sheet by which 
the laminating was carried out. 

[0027] The manufacture approach concerning this invention may have the 
process which cuts said green sheet by which the laminating was carried 
out before said baking process so that said one coil pattern unit may be 
included. 

[0028] Moreover, the manufacture approach concerning this invention may 
have the process which cuts said green sheet by which the laminating was 



carried out before said baking process so that two or more said coil 
pattern units may be included. 

[0029] The inductor component which can suppress a laminating gap can be 
obtained without according to the manufacture approach concerning such 
this invention, complicating a production process, even if it 
miniaturizes a component. 
[0030] 

[Embodiment of the Invention] Hereafter, this invention is further 
explained to a detail with reference to an accompanying drawing. In here, 
the inductor component concerning 1 operation gestalt of this invention 
drawing 1 a part A decomposition perspective view, The top view of the 
coil pattern unit by which a laminating is carried out to the interior 
of the inductor component which shows drawing 2 (A) to drawing 1 , The 
important section sectional view where drawing 2 (B) meets the IIB-IIB 
line of drawing 2 R> 2 (A), The perspective view of the green sheet used 
for the manufacture process of the inductor component which drawing 3 
(A) and drawing 3 (B) require for 1 operation gestalt of this invention, 
The top view of the coil pattern unit by which a laminating is carried 
out to the interior of the inductor component which drawing 4 R> 4 (A) 
requires for one example of this invention, The top view, drawing 5 (A), 
and drawing 5 (B) of the coil pattern unit by which a laminating is 
carried out to the interior of the inductor component concerning the 
example of a comparison of this invention drawing 4 (B) The top view of 
the coil pattern unit by which a laminating is carried out to the 
interior of the inductor component which starts the example of a 
comparison of this invention, respectively, and drawing 6 are the 1 
partial-solution perspective views of the inductor component concerning 
other operation gestalten of this invention. 

[0031] As shown in 1st operation gestalt drawing 1 , the inductor 
component concerning this operation gestalt has the component body 1. 
The terminal electrodes 3a and 3b are united with the ends of the 
component body 1, respectively. The laminating of coil pattern unit 2a 
and the 2b has been carried out to the interior of the component body 1 
by turns through the insulating layer 7. With this operation gestalt, 2d 
of coil pattern units which have connected to one terminal electrode 3a 
the edge of coil pattern unit 2c which has carried out the laminating to 
the topmost part, and have carried out the laminating to the bottom is 
connected to other-end child electrode 3b. These coil pattern unit 2a, 
2b, and 2c and 2d, it has connected through the through hole 4 currently 
formed in the insulating layer 7, and the coil 2 is constituted as a 
whole. 



[0032] The insulating layer 7 which constitutes the component body 1 
consists of dielectrics, such as the magnetic substance, such as a 
ferrite and ferrite glass composite material, or alumina glass composite 
material, and glass ceramics, etc. It consists of metals, such as silver, 
palladium, or these alloys, coil pattern unit 2a, 2b, and 2c and 2d. the 
sintered compact with which the terminal electrodes 3a and 3b are mainly 
concerned with silver — this — plating coats, such as copper, nickel, 
tin, and a tin lead alloy, are given sober. The terminal electrodes 3a 
and 3b may consist of the monolayers or double layers of these metals. 
[0033] As shown in drawing 2 (A), coil pattern unit 2a and 2b which are 
arranged in the medium of the component body 1 from a flat-surface view 
side — seeing — as a whole — the abbreviation configuration for U 
characters — having — abbreviation — it has two parallel straight- 
line-like patterns 10, the curve-like pattern 12 which connects the 1st 
edge 11 of the these straight-lines-like pattern 10, and the connection 
6 currently formed in the 2nd edge 13 of the straight-line-like pattern 
10. 

[0034] With this operation gestalt, as shown in drawing 2 (A), an 
insulating layer 7 is seen from a flat-surface view side, and it has the 
long and slender partition unit 15 in a longitudinal direction, and 
although especially the width of face W0 is not limited, it is 1. 6-0. 3mm 
and longwise [ the / L0 ] is about about 3. 2 to 0. 6-time die length to 
W0. 

[0035] Each coil pattern unit 2a or 2b is a pattern symmetrical with a 
line on the horizontal cross section in an insulating layer 7 to the 
center line SI which divides the cross direction of the partition unit 
15. Moreover, coil pattern unit 2a of 1 of arbitration and coil pattern 
unit 2b located in a lower layer or upper layer side through an 
insulating layer 7 to the coil pattern 2a are arranged in a line 
symmetric position to the center line S2 which divides the longitudinal 
direction of the partition unit 15. 

[0036] the connection 6 of each coil pattern unit 2a or 2b — this 
operation gestalt — from a flat-surface view side — seeing — circular 
— the outer diameter D — a line — it is more slightly [ than the 
width of face Wl of a pattern 10 ] large. Although especially D/Wl is 
not limited, it is 1. 2-1. 3 preferably [ it is desirable and ] to 1. 1-1. 5, 
and a pan. 

[0037] When its attention is paid to coil pattern unit 2a, the 
connection 6 of one of these is connected to the connection of 1 of coil 
pattern unit 2b located in a right above layer through the through hole 
where it has connected with the connection of 1 of coil pattern unit 2b 



located in a direct lower layer through the through hole 4, and the 
graphic display abbreviation of the connection 6 of another side of coil 
pattern unit 2a has been carried out. Thus, as coil pattern unit 2a and 
2b are shown in drawing 1 by connecting spirally through a connection 6 
and a through hole 4, the small coil 2 is formed in the interior of the 
component body 1. 

[0038] With this operation gestalt, in each coil pattern 2a or 2b, when 
the sum total of flat-surface view lateral area AIR of two straight- 
line-like patterns 10 except the area of a connection 6 and AIL is set 
to Al and the flat-surface view lateral area of the curve-like pattern 
12 is set to A2, A1/A2 are in the range of 1.45-1.85. In order to 
consider as such range, with this operation gestalt, the curve-like 
pattern 12 has the radii configuration of 1/n, and n is in the range of 
2-4. In addition, 1/n radii mean the radii whose radii length is l/[ of 
the periphery of all circles ] n. 

[0039] Moreover, with this operation gestalt, when coil pattern unit 2a 
or 2b sets to AO (=L0xW0) the whole surface product by the side of the 
flat-surface view of the lot unit 15 of the insulating layer 7 contained 
one, (A1+A2) / AO is in the range of 0. 13-0. 20. 

[0040] Furthermore, with this operation gestalt, in coil pattern unit 2a 
or 2b, when line breadth of the straight-line-like pattern 10 is set to 
Wl and the radius of curvature of the periphery section of the curve- 
like pattern 12 is set to R, R is in the range of Wl/1 / 4 - 4/5. In 
addition, although especially the line breadth Wl of the straight-line- 
like pattern 10 is not limited, it is desirable that it is about W1/W0=1 
/ four to 1/8 to the breadth W0 of the lot unit 15 of an insulating 
layer 7. 

[0041] this operation gestalt show coil pattern unit 2a, the pattern 
configuration of 2b, and arrangement to drawing 2 (B) by set up so that 
it may become the range with which be satisfied of the above-mentioned 
numerical relation — as — especially — a line — laminating gap 
deltaWx to the direction X which intersect perpendicularly to the 
longitudinal direction Y of a pattern 10 can be make small compared with 
the former, moreover — this operation gestalt — a line — laminating 
gap deltaWy in alignment with the longitudinal direction Y of a pattern 
10 is small from the first as compared with deltaWx. 
[0042] in addition, the line in coil pattern 2a (or 2b) by which a 
laminating is carried out to laminating gap deltaWx of the direction of 
X in the direction Z of a laminating (the vertical direction) through an 
insulating layer 7 in this invention as shown in drawing 2 (B) — the 
direction gap of X of the center position between pattern 10 is meant. 



Moreover, although laminating gap deltaWy of the direction of Y does not 
illustrate, it means a gap of the direction of Y of the center position 
between connection 6 in coil pattern 2a (or 2b) by which a laminating is 
carried out in the direction Z of a laminating (the vertical direction) 
through an insulating layer 7. 

[0043] Next, the manufacture approach of the inductor component shown in 
drawing 1 is explained. As shown in drawing 3 (A) and drawing 3 (B), the 
green sheets 17a and 17b used as an insulating layer 7 are prepared 
first. Green sheets 17a and 17b mix ceramic powder with solutions into 
which it went, such as a binder and an organic solvent, form slurry 
liquid, apply and dry this slurry liquid with a doctor blade method etc. 
on base films, such as a PET film, and are obtained by exfoliating a 
base film etc. Although especially the thickness of a green sheet is not 
limited, it is dozens of micrometers - about hundreds of micrometers. 
[0044] Especially as ceramic powder, although not limited, ferrite 
powder, ferrite glass composite material, glass alumina composite 
material, glass ceramics, etc. are used, for example. Especially as a 
binder, although not limited, butyral resin, acrylic resin, etc. are 
used. Toluene, a xylene, isobutyl alcohol, ethanol, etc. are used as an 
organic solvent. 

[0045] Next, the through hole 4 for using the processing methods, such 
as machining or laser beam machining, for these green sheets 17a and 17b, 
and connecting between coil pattern unit 2a of a different layer and 2b 
to them is formed by the predetermined pattern. Thus, silver or silver- 
palladium conductive paste is applied to the obtained green sheets 17a 
and 17b by screen-stencil, and two or more conductive coil pattern unit 
2a or 2bs are formed in the shape of a matrix. At this time, a paste is 
filled also in a through hole 4. The configuration of each coil pattern 
unit 2a and 2b is the same as the configuration of pattern 2a and 2b 
which are shown in drawing 2 (A). Although coil pattern unit 2a and 
especially the spreading thickness of 2b are not limited, they are 
usually about 5-40 micrometers. 

[0046] The predetermined number-of-sheets laminating of these green 
sheets 17a and 17b is carried out by turns, this is stuck by pressure 
under suitable temperature and a pressure, and it carves into the part 
equivalent to each component body 1 along with cutting plane lines 15H 
and 15V after that. With this operation gestalt, a laminating green 
sheet is cut and the Green chip equivalent to the component body 1 is 
obtained so that one pattern unit 2a or 2b may enter in one partition 
unit 15 of green sheets 17a or 17b. In addition, the laminating also of 
the green sheet with which the coil pattern units 2c or 2d shown in 



drawing 1 in addition to green sheet 17a and 17b were formed actually is 
carried out with green sheets 17a and 17b. Moreover, a coil pattern unit 
also adds the green sheet which is not formed at all if needed, and a 
laminating is carried out, and it is stuck by pressure. 
[0047] Since it has set up so that the configuration of coil pattern 
unit 2a currently formed in the front face of green sheets 17a and 17b, 
respectively and 2b and arrangement may be satisfied with this operation 
gestalt of the numerical range mentioned above, on the occasion of 
sticking by pressure of green sheets 17a and 17b, laminating gap deltaWx 
of the direction of X is small compared with the former. Of course, 
laminating gap deltaWy of the direction of Y is also small. 
[0048] Then, debinder processing, baking, etc. of the Green chip are 
heat-treated. Although especially the ambient temperature in debinder 
processing is not limited, it is about [ 150-250 degrees ] C. Moreover, 
although especially burning temperature is not limited, it is about 
[ 850-960 degrees ] C. 

[0049] Then, barrel finishing of the both ends of the obtained sintered 
compact is carried out, the silver paste for forming after that the 
terminal electrodes 3a and 3b shown in drawing 1 is applied, and it 
heat-treats again, and further, coats, such as tin and a tin-lead alloy, 
are given by electrolytic plating, and the terminal electrodes 3a and 3b 
are obtained. A coil 2 can be realized through the above process inside 
the component body 1 which consisted of ceramics, and an inductor 
component is produced. 

[0050] With the inductor array component (a kind of an inductor 
component) concerning the 2nd operation gestalt book operation gestalt, 
as shown in drawing 6 , along with the longitudinal direction of the 
component body 101, two or more coils 102 are arranged inside the single 
component body 101. Corresponding to each coil 102, two or more terminal 
electrodes 103a and 103b are formed in the side edge section of the 
component body 101. 

[0051] Although the inductor array component of this operation gestalt 
shown in drawing 6 is the point that two or more coils 102 are formed in 
the interior of the component body 101 and it differs from the inductor 
component shown in drawing 1 , the configuration of each coil 102 is the 
same as that of the coil shown in drawing 1 , and does the same 
operation effectiveness so. 

[0052] The manufacture approach of the inductor array component shown in 
drawing 6 is almost the same as the manufacture approach of the inductor 
component shown in drawing 1 , and in case the green sheets 17a and 17b 
shown in drawing 3 (A) and drawing 3 (B) are cut behind a laminating, 



only the point cut so that two or more pattern unit 2a and 2b may remain 
in the green sheet after cutting is different. 

[0053] in addition, this invention is not limited to the operation 
gestalt mentioned above, but within the limits of this invention, can be 
boiled variously and can be changed. 

[0054] For example, the curve-like pattern which connects the straight- 
line-like pattern of a coil pattern unit does not necessarily need to be 
a perfect radii configuration, and may be a part of ellipse or other 
curvilinear configurations. 
[0055] 

[Example] Next, although this invention is explained based on an example 
and the example of a comparison, this invention is not limited to these 
examples. 

[0056] an example 1 — the green sheet which serves as each insulating 
layer 7 of the component body 1 shown in drawing 1 first was prepared. 
Production of a green sheet was performed as follows. (NiCuZn) Fe 204 
from — the ferrite powder which changes, and the organic solvent which 
consists of toluene and the binder which consists of a polyvinyl butyral 
were mixed by the predetermined ratio, and slurry liquid was obtained. 
This slurry liquid was applied and dried with the doctor blade method on 
the PET film, and two or more green sheets with a thickness of 30 
micrometers were obtained. 

[0057] Next, laser beam machining was performed to each of these green 
sheets, and the through hole with a diameter of 80 micrometers was 
formed by the predetermined pattern. Then, as a silver paste was screen- 
stenciled to these green sheets, it dried to them and it was shown in 
them at drawing 3 (A) and drawing 3 (B), coil pattern unit 2a and 2b 
were respectively formed by the predetermined repeat pattern. 
[0058] each coil pattern unit 2a or 2b is 10 micrometers by the 
thickness after desiccation, and is shown in drawing 2 (A) — as — 
abbreviation — it had two parallel straight-line-like patterns 10, 
curve-like patterns 12, and connections 6. The radius r of the periphery 
section of 120 micrometers and the curve-like pattern 12 of the outer 
diameter D of a connection 6 was 150 micrometers. The configurations of 
the curve-like pattern 12 were 1/2 perfect radii. Moreover, the width of 
face Wl of the straight-line-like pattern 10 was 90 micrometers. The 
width of face of the curve-like pattern 12 was the width of face Wl and 
abbreviation identitas of the straight-line-like pattern 10. The breadth 
W0 of the partition unit 15 which is the range where single coil pattern 
unit 2a or 2b is printed was 0. 52mm, and longwise [ L0 ] was 1. 1mm. 
[0059] When the sum total of flat-surface view lateral area AIR of the 



straight-line-like pattern 10 and AIL was set to Al and the flat-surface 
view lateral area of the curve-like pattern 12 was set to A2, A1/A2 were 
1. 65. Moreover, when the whole surface product by the side of the flat- 
surface view of the partition unit 15 was set to AO, (A1+A2) / AO was 
0. 16. Moreover, Wl/R was 3/5. 

[0060] Thus, the ten-sheet laminating of the green sheet with which coil 
pattern unit 2a and 2b were printed is carried out by turns, and they 
are 50 degrees C and 800kg/cm2. After being stuck by pressure under the 
pressure, the layered product was carved with the knife, the cross 
section was observed, and the maximum of laminating gap deltaWx of the 
direction of X was evaluated. The result is shown in a table 1. The 
maximum of laminating gap deltaWx was 10 micrometers. 
[0061] 
[A table 1] 
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[0062] an example — two — drawing 2 — ( — A — ) — being shown — a 
configuration — a coil — a pattern — a unit — two — a — and — 2b 
— using — instead of — drawing 4 — ( — A — ) — being shown — a 
configuration — a coil — a pattern — a unit — two — a — ' — and 
-2b — ' — having used — except — said example 1 — the same — 
carrying out — a green sheet — being stuck by pressure — a layered 
product — having obtained . 

[0063] The configurations of curve-like pattern 12A were 1/4 radii, 
A1/A2 were 1. 75, and (A1+A2) / AO was 0. 15. Moreover, Wl/R was 1/3. 
[0064] The layered product was carved with the knife, the cross section 
was observed, and the maximum of laminating gap deltaWx of the direction 
of X was evaluated. The result is shown in a table 1. The maximum of 
laminating gap deltaWx was 20 micrometers. 

[0065] a comparison — an example — one — drawing 2 — ( — A — ) — 
being shown — a configuration — a coil — a pattern — a unit — two - 
-a — and — 2b — using — instead of — drawing 4 — ( — B — ) — 



being shown — a configuration — a coil — a pattern — a unit — two - 
-a — " — and — 2b — " — having used — except — said example 1 — 
the same — carrying out — a green sheet — being stuck by pressure — 
a layered product — having obtained . 

[0066] The configurations of curvilinear pattern 12B were 1/6 radii, 
A1/A2 were 1. 90, and (A1+A2) / AO was 0. 14. Moreover, Wl/R was 1/5. 
[0067] The layered product was carved with the knife, the cross section 
was observed, and the maximum of laminating gap deltaWx of the direction 
of X was evaluated. The result is shown in a table 1. The maximum of 
laminating gap deltaWx was 50 micrometers. 

[0068] Instead of using coil pattern unit 2a of a configuration and 2b 
which are shown in example of comparison 2 drawing 2 (A), except having 
used the coil pattern units 8a and 8b of the configuration shown in 
drawing 5 (A), the green sheet was stuck by pressure like said example 1, 
and the layered product was obtained. 

[0069] The coil pattern units 8a and 8b of the configuration shown in 
drawing 5 (A) are abbreviation L typefaces as a whole, and have the 
direction long side siding [ of Y ]-like pattern whose line breadth Wl 
is 80 micrometers, and the direction shorter side siding of X-like 
pattern of the same line breadth, respectively. The die length L2 of 
0. 55mm and a shorter side siding-like pattern of the die length LI of a 
long side siding-like pattern was 0. 23mm. In a connection 6, it connects 
through a through hole 4 and the coil patterns 8a and 8b by which a 
laminating is carried out up and down constitute a coil. 
[0070] The layered product was carved with the knife, the cross section 
was observed, and the maximum of laminating gap deltaWx of the direction 
of X was evaluated. The result is shown in a table 1. The maximum of 
laminating gap deltaWx was 120 micrometers. 

[0071] Instead of using coil pattern unit 2a of a configuration and 2b 
which are shown in example of comparison 3 drawing 2 (A), except having 
used the coil pattern units 9a and 9b of the configuration shown in 
drawing 5 (B), the green sheet was stuck by pressure like said example 1, 
and the layered product was obtained. 

[0072] Although the coil pattern units 9a and 9b of the configuration 
shown in drawing 5 (B) are abbreviation U typefaces as a whole, they do 
not have a curve-like pattern, respectively, abbreviation whose line 
breadth Wl of coil pattern unit 9a is 80 micrometers — it has two 
parallel direction long side siding [ of Y ]-like patterns, and one 
direction shorter side siding of X-like pattern of the same line breadth, 
moreover, abbreviation whose line breadth Wl of coil pattern unit 9b is 
80 micrometers — it has two parallel direction shorter side siding of 



X-like patterns, and one direction long side siding [ of Y ]-like 
pattern of the same line breadth. 

[0073] The die length L2 of 0. 55mm and a shorter side siding-like 
pattern of the die length LI of a long side siding-like pattern was 
0. 23mm. In a connection 6, it connects through a through hole 4 and the 
coil patterns 9a and 9b by which a laminating is carried out up and down 
constitute a coil for the pattern around which it turns by a unit of 3/4 
round in piles. 

[0074] The layered product was carved with the knife, the cross section 
was observed, and the maximum of laminating gap deltaWx of the direction 
of X was evaluated. The result is shown in a table 1. The maximum of 
laminating gap deltaWx was 100 micrometers. 

[0075] In coil pattern unit 2a of a configuration and 2b which are shown 

in example 3 drawing 2 (A), except having set line breadth Wl of a 

pattern to 75 micrometers, the green sheet was stuck by pressure like 

said example 1, and the layered product was obtained. 

[0076] A1/A2 were 1. 68, and (A1+A2) / AO was 0. 13. Moreover, Wl/R was 

1/2. 

[0077] The layered product was carved with the knife, the cross section 

was observed, and the maximum of laminating gap deltaWx of the direction 

of X was evaluated. The result is shown in a table 2. The maximum of 

laminating gap deltaWx was 15 micrometers. 

[0078] 
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[0079] In coil pattern unit 2a of a configuration and 2b which are shown 

in example 4 drawing 2 (A), except having set line breadth Wl of a 

pattern to 100 micrometers, the green sheet was stuck by pressure like 

said example 1, and the layered product was obtained. 

[0080] A1/A2 were 1. 62, and (A1+A2) / AO was 0. 17. Moreover, Wl/R was 

2/3. 

[0081] The layered product was carved with the knife, the cross section 



was observed, and the maximum of laminating gap deltaWx of the direction 
of X was evaluated. The result is shown in a table 2. The maximum of 
laminating gap deltaWx was 8 micrometers. 

[0082] In coil pattern unit 2a of a configuration and 2b which are shown 

in example 5 drawing 2 (A), except having set line breadth Wl of a 

pattern to 120 micrometers, the green sheet was stuck by pressure like 

said example 1, and the layered product was obtained. 

[0083] A1/A2 were 1. 55, and (A1+A2) / AO was 0. 20. Moreover, Wl/R was 

4/5. 

[0084] The layered product was carved with the knife, the cross section 
was observed, and the maximum of laminating gap deltaWx of the direction 
of X was evaluated. The result is shown in a table 2. The maximum of 
laminating gap deltaWx was 6 micrometers. 

[0085] In coil pattern unit 2a of a configuration and 2b which are shown 

in example of comparison 4 drawing 2 (A), except having set line breadth 

Wl of a pattern to 60 micrometers, the green sheet was stuck by pressure 

like said example 1, and the layered product was obtained. 

[0086] A1/A2 were 1.71, and (A1+A2) / AO was 0.11. Moreover, Wl/R was 

2/5. 

[0087] The layered product was carved with the knife, the cross section 
was observed, and the maximum of laminating gap deltaWx of the direction 
of X was evaluated. The result is shown in a table 2. The maximum of 
laminating gap deltaWx was 40 micrometers. 

[0088] When A1/A2 [ 1.85 less than ] are within the limits of 1.75 or 
less preferably so that examples 1 and 2 may be compared with the 
example 1 of a comparison and it may be known as shown in the assessment 
table 1, it turns out that a laminating gap becomes small. In addition, 
when A1/A2 are smaller than 1.45, since an inductance cannot fully be 
taken, it is desirable [ A1/A2 ] that it is 1.45 or more. 
[0089] Moreover, as shown in a table 2, when Wl/R is 1/2 or more, it 
turns out that a laminating gap becomes small. It became clear that 
things are good to set Wl/R as 3/5 or more ratios from which a 
laminating gap is set to 10 micrometers or less still more preferably. 
In addition, since the path of a coil becomes small as a result and it 
may stop reaching predetermined inductance weighted solidity when this 
W-edl/R exceed four fifths, as for Wl/R, it is desirable that it is 4/5 
or less. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the 1 partial-solution perspective view of the 
inductor component concerning 1 operation gestalt of this invention. 
[Drawing 2] The top view of the coil pattern unit by which a laminating 
is carried out to the interior of the inductor component which shows 
drawing 2 (A) to drawing 1 , and drawing 2 (B) are important section 
sectional views which meet the IIB-IIB line of drawing 2 A. 
[Drawing 3] Drawing 3 (A) and drawing 3 (B) are the perspective views of 
the green sheet used for the manufacture process of the inductor 
component concerning 1 operation gestalt of this invention. 
[Drawing 4] The top view of the coil pattern unit by which a laminating 
is carried out to the interior of the inductor component which drawing 4 
(A) requires for one example of this invention, and drawing 4 (B) are 
the top views of the coil pattern unit by which a laminating is carried 
out to the interior of the inductor component concerning the example of 
a comparison of this invention. 

[Drawing 5] Drawing 5 (A) and drawing 5 (B) are the top views of the 
coil pattern unit by which a laminating is carried out to the interior 
of the inductor component which starts the example of a comparison of 
this invention, respectively. 

[Drawing 6] Drawing 6 is the 1 partial-solution perspective view of the 
inductor component concerning other operation gestalten of this 
invention. 

[Description of Notations] 

1 — Component body 

2 — Coil 

2a, 2b, 2c, 2d — Coil pattern unit 
3a, 3b — Terminal electrode 
4 — Through hole 



6 — Connection 

7 — Insulating layer 

10 — Straight-line-like pattern 

11 — The 1st edge 

12 — Curve-like pattern 

13 — The 2nd edge 
15 — Partition unit 
17a, 17b — Green sheet 

51 — Center line which divides the cross direction of a partition unit 

52 — Center line which divides the longitudinal direction of a 
partition unit 
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/MffH*6</[N3 < & 0 ^S=5r^ y/? ? yxifibtub < 

[0021] *si0fltfcv>T, Miamit^^ -y^is 

SrRfc L^**^, *Fi L<(4W1 /R// 1/2—4/ 
[ 0 0 2 2 ] W 1 /R# 1/4 J: 0 

£>ti&. Wl/R#4/5J:H±|i^: 
(4. ft^£^-y^fl;^$<%-D, loA^-yco 

ten^^: < * s , if« i^jgg izn bti&zujurm 
avh$ < * o , 3ta^-^ yr ? ? yx^ife^t^^ 

[0023] *fMJ|fciJivt, Mia$e>SJl£tf-LT±T 

teat" h ^ -f ■* 9 - yffii± , ^-wfm w?> 

Wi&WtiZfflMLX fo&Zb i>m$. LW i £04 ^ tcISS 

■t&zt x\ ?mcr>4 vw&zm^ifit) . wjs-f 

[00 24] Huian-f/MN"^— y3i{4{4, 

Mil* 1 £ JLfcttSW<o*Krift| £#W*-* +'MRfctf LT 
tllMS^ -y-x-fo h i fc a*#Fi t ^ . i co i a =Sr^ 
?-y fc § i fc T\ SWf^j6^J«SrV W^^Sff 

[00 2 5] ^SKJffciiVvt , WfaaBKJBISKii. 2Jil 
±.cr>a^i)V^9— ymi^M^lLXh^\ 

n -y )v> n° * - y mi & mmwt &ztx\ #-*f« 

[0026] *$&Hjjfcffift 4 y^"? ^St^OSBSfi-ffi 
*6l§Mfc££/y-y^-h£ffM^I>X*Ifc, Hg 

wscx o^mR^ft^— y fc , z\tit>mm.w^—> 



L , Ml eftH^ < * - y tOTffl^^MHW Sr A 2 fc Lfc 
iS^C, A1/A2* { 1. 4 5—1. 85CD&mz$>& 

Stt^^O/ u -y S^- h Sr^Ji L , MIB/ 'J - y >- 
— h ftt-e) ^ ±T<7) r? ;^ 1 9 — y 4M4 Sr , X 
*-;V^^LT3-f;H^ffiiE-r§Xgfc, flWS^ifc 

mib/ u - y >- - b Sr M^-r is fc * - s . 
[0027] ^mizmhmm^mt. mmm^T.mm 

[0028] *IS*fc:ffi4Wfe&ia4» maim 

[0029] «t 3 **«*t«&«Bearffit 
< , mm^tt^nt & a v¥9 9m z ?z % 

[0030] 

[«»!HosafeojB(B] jar. mnmm^m 

si, Ei2 (a) {±hi iz^-fj y 9' 99 m^vftrnzm 
mzti&^j ;w*9— y^-fico^Hia, i2 (b) «ei 

2 (A) «IIB-IIB^t&/SgEBfHEI, 03 (A) 
££^03 (B) (4*fS*<?5— mffi&mtzffi&4>9"9 

9mi L nmmmmzm^z>9'v-yy-hcD®mm. m 
4(a) i±*5mbco— laifwtffii >r y^/ am 
mzmmzix&u )i/^9— yma^mm. 04 

WA%ix%> s << )V^9 — yip-fucD^BEk H5 (A) 
±VEI5 (B) 14, -enm*^Bjtoi;tKCT^s>f y 

[ o o 3 i ] m i ^M^ffi, . 

El 1 fcjj^ X d *^flfiJgJBH«-6 -f y?99XF? 
{4, «^-*f*!l*^rr4. fg^**10MSt(4, 
^fiffixmffi 3 a fc J; V 3 b j&t-fMfc t X fo h . 

ifcicofamza. mmmi zirtx , xjjww—yst. 

H 2 a fc 4 yf 2 b j&iSStSBMI L T & & . ^HJfi^SST" 
(4, A±g|5tWMtTfc-&3-f;WN°^-ymfi2 ccoS 
, -*^ffiX-«ffi 3 a (cttiE LT 0 , «TfBtC» 

3bfc«aKUT:*&. itLA,rJ-f;WN°^-y#©2 a, 
2b, 2 cfc4V2 d{±, JfSSS 7 t=Jg^ * 5 X/U 
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[0032] 1 £fl|j£-9-&ttflMI 7J4 S fc t £ 

awards -^r^ateWPk ssjHb^x&i; 

OiHSffc^ iTCHIflcS #t S . 3 >f ;^ n° 9 — y 2 a % 
2b, 2cfcJ;t;2d(i fcf:ilf«, ^S^A, i 

[ 0 0 3 3 ] 02 ( a ) t^-r ± 3 fR^#c 1 
W^o^iSft^y^^-y 1 ok, i^^EH^^ 

-yi oeDSfissiKi 1 taaw4SWR*c«^— >-i 2 

[0034] ^tSBKtt-cii, 02(A) iz^-t J: 3 

1. 6 — 0. SmmtJil ^COjiJISLOtd:, 
W0£*fLT. »3. 2-0. 6flSe*<^ST*.&. 
[00 3 5] #rJ>f;W^— y#&2 a ££(4 2 b(4, 

5 <7>|g;trfa £ S tf^Ci* S 1 izMLX. tmw^ < 

:?->"C£>s, ffit^iOT-^ jw^-ymi.2 

ah, V2 at^LTffi^J!72r^-L 

T Til H * i 4_LJifIS tcfiia-r 4 a 4 rtv * 2 

bta, mmmiL 1 5 tfD^^rft* 4mw^-4 s 2 

[00 36] &a>(jw*9— y#fi[2 a4Wi2b<0i 

& 9 , -e<9*h@Dt4, 1 0 wiw 1 4 0 h 

BMz±^\\ D/Wlli WfeRSSfiSrir^ Iff* 
L<«41. 1 — 1. 5, $^t:fSt<(Jl. 2—1. 

3 T£> & . 

[0037] jw*9— ymz.2 aCfait^C 
(4, 770t#*i§P6t4, x/P-*-/P4£;frLT, 

itfjb t-es^- $3>f;w- >-mfi 2 b o i commu 

§P6{4. H5^i-B&tTS>I.X;P-^-;l^^^-LT. ILL 
WSt^3-f;l/A7-y*fi2 bco 1 OffiMSPtcfi 
^LT|)S, ^J^fca-T/l^*— yJ&fS2 at 2b 

t#MSP6fcj:V'x^-^-;L'4^rJ>L-r^te«t 
& ZtX\ 01 &frt£ 3 , 1 co 1*195 

[0038] ^SaBEflB-Ctt, #3^f/W^-y2ai 



^y^-y 1 OO^ffi^HIffi^A 1 RfcitfA 1 LO 

i=rft£rA 1 1 U iWMjf^-y 1 2 co^MZMiMmm 

£A2k LtlW&k-, Al/A2i i l. 4 5 — 1. 8 5 

cDfEHtc&S. i<04 asSriEHt^-STtfttc. *HSfifl? 
JBTtt. fttfctif^-yi 2(4. 
U nf4„ 2— 4c7)tEHt;^^ 0 1/nHIt 
i4, PHfcR**, ^RORJS)coi/nT-fe-g.RM*S^ 

[0 03 9] ifc, a-ow^-y* 

ffi 2 a 4 £14 2 b j&* 1 O^-S ;ft.£ 7 O— KH^S 

1 5 O^H^Mfflc^Hft £ AO ( = L0XW0) t 
Jt*^-t. (A1+A2)/A0*S0. 13 — 0. 2 0 

[0040] S&£*5OI0Blircii, aj)W^~ym 

iS.2 a^fzl^blZH^X. aitA7-yi OCO^li 
RfcLfe*&fc. Wl/R^'1/4- 4/5«ttHfc* 

=5r*i. Il«^7-yio«wi(i. WtRRS 
^tc^i^K WMM 7 O— K]l#f3 1 5 cOfiMiW 0 
LTs Wl/W0= 1/4 — l/8SBET*4;t!Wf 

[004 1 ] 3>f )W^-ymiL2 a 

«R*»JS.-^««56Bf:*4J:a(c»^-*ii;T, 02 
( b ) d fc, t^— y 1 0 co^#^riBj 

mmztt^X'hZK^Zxibtfx^h. ttz. #m$m 
mxn, «A7-yi ocoMttfaYizfe-o^mm*? 

[0042] ^ftPMzti^X. XjjliqcoWM'TtL 

AWxtn 02(B) titi5(;. mmm7£irL 

2 a (afct£2b) tfeitSSt^N"^— > 1 OffilW* 

ixAWyhti. 0^L^v^\ ffimJB 7 LX Wa^r 
fa (±T75"fa) ZtStJi^tLSn^f ;^n°^->2 a (4 
fctt2 b ) ^*5(ti>SMSP6ffi5i7)^WiS<50Y^rfa<?) 

[0043] mz, 0 1 [z^-tj yy? ?m^-cDwm5 
mt,z-D^xmmth. 03 <a> tj±tffl3 <b> ^ 

-tidC if.iil7t^S/'J-yy-M7a 
*S,fctfl 7 b2r2pff-r^ 0 /'J-yy-M7afcJ:lf 

-o nms. t a# l t x 5 u -m & ?^b)c t . ;»X7 

9—7V— FWmizi. -oXWttte XXfmmL . ^-X7 
^ /t/A^Iifli ; k 5r4f fc«t Df#^ix-& . -yy 

[oo44]^7$7 9fmt Lxn. mwmztift 
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* 5 - /MM! . T ? U /P$ffi US: if wm ^t>tih. *IS 

[004 5] ZtLt>cr>7V — >i'—bl 7 a&J; 

FbJ Sr ffi^-f - § tdsb<T>X)V~ ft — ^ 4 £ iJr ^ — > TB 

h £ X ? ij - y EpJSJ lz «t 9 MTU L , 3 >f /W *f - 

y#fu 2a4itli2b ^^WJ^tmf^fiJc-r h . i CD fc 

K .x/t— /U4fci"<— #3-f 
/l^?— x$M£2 aisj;t/2 b^itii, 02 (A) fcr 
^rf;^— >2 at>J:T52bco^Ki:|lt'CS>l.. 

[004 6] iiX^O^'U-y^-h 1 7 afciy'l 7 

£>i:TjE*U ^e9f&. OTri§51 5HtsJ:X/l svtfd 

1 7 bcO— oOKIf fi 1 5f*HC — >-#-ffi2 
a 4 T'iti 2 b ifiX 9 J&tf J: -3 iz , WS^' 'J - > 5*— h Sr 

Sris, HSIHtti. ^y->->—M 7 atsitXl 7 bJil 

Hi tc^-r^w yff32 ci«i2 

XTfl 7 b b&lzWSZtlh « £fz. i4)Vn?— >"# 

[0047] ^aBBBTtt, ^J-yy-H7a{) 
it/1 7 bcr>^mz%ti J £tiM$LLXfo&^i<< 
>md. 2afcJ:y'2b tfD J^tfcfc «t Tfm&& . LfzM 
ffiiSHS: m&t& X o lzmi£ LTfo& tzsblz . ^ U 

M 7afcitfl 7bC0jE*ft=BgLTs X^T[pJC0« 

[0048] -f-cof^ ?"y — yfvroKA'^f y?—m 

if&mmm&mz. mztrnzti^w . 150-25 

8 5 0 — 9 6 0' CgflTC*4. 
[0049] -?-<7)fJL ^^tl^MI^^MffiSPSr^V^ 
fflJSU HltcSWH : f«B3atJ«ttP3bS 

ffiU 3Sr?flffi3 ai5j;tP3 b£f#§. J2Lbznjg£g 



[0050] m2mmmm_ 

0 l eortasfc, «x*#;i 0 1 ^I^CS^tti 

«n^;H0 2fr"SIUl5^. #3-f;H0 2tSJE 

LT, «X*#:i 0 l <7)W3&mrl±> a^ffiX«ffii 

03afeJ;^l 0 3b^'ffMtTS)^o 
[0 0 5 1 ] H6t*-r*H]6ft^®,cO-f yyjJTVA 

mttfoi 0 i<7)rt*(caflR«3>f ;n 0 2** 

ffM S ft h . H 1 \Z7Ft4 yy^zm^Fb fiS^ S 
if, #3>f7H 02 Officii, llltC7S-rn-f;Pi:|Bl— 

[0 0 5 2] 06^-T-f V^'^^T^-fS^Sit*' 

R— "C* 0 . H3 (A) ^^^'03 (B) fc^^U — 

M 7ai3j;t^l 7 b iSlJiafcflJBrf 
flBBffitfiO^U— ys^- M^fclBR<a't^->'*{ft2 afc 

[ o o 5 3 ] *^(±, ±34LfcSafcJKIBfc:IRS 
[00 54] fcfc tif , a A tW9—ymSL<r>m&tfi>* 

?-y*mmtz>$im&*?-yiz. ^tt^^n 

[0 0 5 5] 

mmmi mz. mmmxvimmizm^ 

[00 56] HifeM 1 _ 

t •? . m i t^-f i <D&mmm 7 1 * « , ^ u 

-yy- h*!WiUfc. /'J-yy- hcof^Mti. 

±5tLTff-5it. ( N i Cu Z n ) F e 2 0 4 j&»^> 

L. ff$3 O^mCOS^cO^y-^v— v^ntz. 

[00 57] mz, Ztl&CD&T'V — yi'—hlZU—y* 

^.-XbSrX^y-^EpgiJLTKML. 03 (A) tJi 
1X133 (B) iZjfctZofc. m%.<7>mK)MU*?-yT 
zi-ilVJ^-ymiL2 afeiV2b*#«JPiKUfc. 
[00 58] rg-rW/W^— y#.fi2 aitli2 b«. 
l£iSf*<7)J¥^.T lOjumtifeO, 02 (A) t^-f <fc o 

-yi2t. ffiMSR 6 S * LT V . mmm 6 O^MS 
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DJ41 20//m, llt^-yi 2 CO^m^CO^H r 
^l/2PMTi&ot ( IHIt/^-viO 

T£> & KH*{5 1 5 CD$tfiW 0 i4 0 . 5 2mm, fi§ 
LO(41. 1 mmtiit. 

[00 59] W&&>*?—y 1 OcWH^fflWBBSf A 1 
R&4t/A 1 L<7)-£ff-£ A 1 t Ls ftHtt^°^->- 1 2 
CO^FH^fflWfflflf £ A 2 t t /S*^(C , A 1 / A 2 & 



3mm$: AO tLfzMSte^ (A1+A2)/AOj6 s 
0. 1 6T*-Jfc. Sfc, W1/RJ1 3/5T&-3 

[0060] 3 izaj/w*-?— y$MA2 a&4t/ 

U 5 0°C, 80 0kg/cm2 COftJjCO i> £ X'SM 

*EU X^^MM-ffiAW^com^m^WMLtz. m. 
It, *0ttS&&7rit. »IfiiAWx£Oft±l(J, 1 

0 um.~C$>-o?z, 
[0061] 

[HI] 



*1 




3l3gW1(^m) 



90 



90 



80 



80 



A1/A2 



1.65 



1. 75 



1. 90 



(A1 



)/AO 



0. 16 



0. 15 



O. 14 



VV1/R 



1/3 



1/5 



ag-r*bAWx(/im) 



10 



20 



50 



120 



100 



[0062] mmm2_ 

02 (A) tig^JE^^a-f }W*?—>&£l2 a&Jztfi 
2b£fflV*£ft;b9t, 04 (A) t*fft03 -f 

£ffc0V 1 i; LT ^ U - h £ JE# t . SUBfls 
*%1z* 

[0 0 6 3] SSft^-yl2A«l 1/4R 

Itfcl, Al/A24*l. 7 5"C*»5, (Al+A 
2)/A0^'0. 1 5tftot, 4*:. Wl/R(i, 1 
/3T#>o*u 

[00 64] *<0SWffc£^-f ^IWOiHt. -t^Brffi 

tz. ait, ^cofsnsr^-r. mm-rtiAWxcom^M 

(4, 2 Oi/mtfc-)t. 
[00 6 5] ttRMl. 
02 (A) tC^-Tff^<7)3>f;^N°^— >-^.{42 afc «fctf 
2b£fflV*£ftt>9fc:, 04 (B) IZ^jm.^ A )V 

n?-yffi2a" i34V2b" £fflv^ja*R4, WIE 

[0066] ftlRy?^— y 1 2 BC7)^(4. 1/6 P35K 
X'fo K) , A 1 /A 2 # 1 . 9 0X*$>K>, ( A 1 + A 2 ) 
/AO^O. Ht*^^. i/i, W1/R(J, 1/5 
X'fo o . 

[0067] ^(^mmw.^-r-A yx-vwmf. -e^ra 

£«SSU x^ft^»Jg^iAWxoft±fI£iFfffiL 



{4, 5 0//mtJb-5t. 
[0 0 68] ifcKW2. 

02 (A) ^Z^mkcoaj lW^9 — >mi2 a£4t/ 
2b£fflV^-ftb9t. 05 (A) C^tifwn^;]/ 

mi tmmizLx^v-y^-h^sML. mmw^n 

tz. 

[ 0 0 6 9 ] 05 ( A ) IZ^BRWZIJ y# 
fi 8 a 4 V 8 b (4 . -eti-?'^#; t LXW&L^&Tfo 

0 , K6W i £*8 o // mtoY^rrftiSaffliMW^^-y 

Mjummw^—ycoM^ lki 0. 55mm. 3832 

TOStJB§*l5 3-'f;W , «*— >"8 a, 8bJ4,SM356 
fctsivt\ x/l— ;l-4Sr^LTSfS!$ixT, n-f;l- 

[0070] m«#;£^--f 7tffl 94H1\ ^OlffHSrtl 

2 0 J umtfe-3t. 
[0 07 1 ] JtiRM3_ 

02 (A) tStft»3^f )W*?—ym3.2 afcM' 
2b£ffll^ftb9t. 05 (B) IZ^-tftm^n 4 )V 
; \° ? - ylg.fi 9afc4t/9b£ffll tfi jyWi . Iwf SUSS 

[ 0 0 7 2 ] 05 ( B ) <,Z^~tBVt<Vzi J — y& 
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&9 afciV9b(i s %tl?iv£fok LX^kU^BXh 
9alt jggiHW 1 £*8 0 jjl m«0*Tff!Sr~OWYS-|*hR 

safflHft tt^-v t . pi tm^co i otox^r^siaiijif 

wr> * * - >" t . pjtitiitfoiocoY^- ms&8mvt> * 

[0 0 7 3] SSaWBHif^-y^SLlli. 0. 5 
5mm, JSfflffl!!*^^ — y«S$L2liO. 2 3mm 
T*-?*:. ±Tt««$fL5 3-f /W^-V9 a, 9 b 

■t& i otz*foX\i*&. 

[0074] »JB*£^ ^$TW£tI 

*2 



1 -eofSHSr^fo ^S-mAWxCOS^fgJi, 1 
0 0 mTJWfc . 

[0 07 5] HSSM3. 

02 (A) IZTFtffifcCOXj >miL2 afcit^ 



U 



[0 07 6] Al/A 2£U. 6 8T*0, (Al+A 
2) /A0j5*0. 13T*ofc. ifc.Wl/RJi, 1 

[0077] *-<Z>!iSJBtis£-M 7rflJ04Ht» ^DrH 

{4, 1 5/xmT3b-5^ 0 
[0078] 
[*2] 




A1/A2 



^fSWKjum) 



(A1+A2)/A0 



VY1/R 



1. 71 



O, 1 1 



40 



1. 68 



0. 13 



1/2 



1 



i. 65 



O. 16 



10 



1. 62 



0. 17 



3 



1. 55 



0. 20 



[0079] mm\A_ 

E32 (A) \z^Wfc<r>-n4)Vrt?—vm&.'la.&&& 

2 MC&Wt, ycOW^Wl £ s 100/xmtL 

. fflrt mm ltmm^zLx^v-y^-hi 

[0 0 80] Al/A2£*l . 6 2t|)D, (Al+A 
2)/A0^'0. 1 7T$>-r>tl. Wl/Wl 2 

[0081] yx-vw ^BrH 

X^r[*]c7)^Jl-rti.AWxOft±fflSrffFflL 

t4 s 8//mT'S)"5*: 0 
[0082] HtfiM5. 

Ill 2 (A) t^fr-J&RcOH-'f /l^? — >-*{42 a&it/ 
2 MicBWt , — ytOf^flWl 12 0/xmi;L 

[0083] A1/A2//1. 55T-feO. (Al+A 
2)/AOj6 s O. 2 0T'ii-5t t Wl/Rtl 4 

[0084] ^coWMifc£1-4 7T® 9 iHt, *?)BriB 
£fif?U X^ft^B^AWxOS:+.ffi£ffFflL 
fc. S2H, -tOlSSfc^. »)l-rtLAWxcO«^;ffl 
{4. 6^mT"fc-5fc» 



[ 0 0 8 5 ] Jt* 

02 (A) t l Z^m%^4)W'<7-ym-{Z2a.$3£lf: 
2bti3V»T. ^? — ycDWMWl%. 6 0jumtLt: 

mm. ffiasmm 1 1 l t ^ u - > ^- h * a 

[0086] A 1 /A 2 #1 . 71 T£> 0 . (Al+A 
2)/A0i s 0. HT'i-)t. ifc, Wl/Ril 2 

[0087] ^commw*i--i 7x*$)K)Wf. ^?mm 
fc. i2n, *<t)*s&£5H\ ws-rtLAWx«ft±ffl 

li„ 4 0/imT"l)-5t t 
[0 088] |HI_ 
^ 1 fcjjH-i o SIMM 1 *J itX 2 fc JtlS^fl 1 £irbK 
i 3 fc, A 1/A2*« 1 . 8 #t L 

<iil. 7 5OT^3£Hftfc?>-l>B#^ Wif-f^vhS 
<^rl.ii:A^^. 5rfc, A1/A2AU. 4 5iD 

k*^, A1/A2I41. 4 5JBLhT**ii:* I #*L 

[0 089] S/c. Wl/R^l/ 
2 £LhTft S i§-£tc . SUB-m**'hS < =Sr & £ 

3/5 KJLhOJti^W 1 /R£i%.^& ZttfZt ifi i. X * 
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[01] B 1 tt*SSBBf>-|Ql9B)li(cffi5>f y^T? ? 

[02] 02 (A) «HltSS^>f 
g|5^WJi§n-S.3>f;W^^->'#fir<7)TH0. 02 
( B ) {i0 2 Ac?) 1 1 B - 1 1 B fJUC^ 3 ^gPBrH0T£> 

ft o 

[03] 03 (A) ££1^03 (B) fcfcfcSKBO— IS 
[ ID 4 ] 04(A) (4*»*<?5— SUtWtlffi j-fyr 



0. 04 (B) \i^wm)kM!Mz.\%h A v ¥ 9 ^ m^t 

ft o 

[05 ] 05 (A) tScktfHS (B) 



a 4 )V) ^9 — ymiLCD ^mMTh ft o 

[06] 06 ii*«^coffi^JtJBJIIlfcffi ft >f y ^ 
^^O-flSiMB^H^ft ft . 



1 — 

2 — 

2 a , 

3 a , 
4 . . . 

6 — 

7 — 

1 0- 
1 1- 
1 2- 
1 3- 
1 5- 
17a 
S 1 ■■■ 
S2- 



2b, 2c, 2d- 
3b- 

1HW 



IS 

KIHMft 

17b- ^U — >-^— h 

KH^fficoB^rrti tiMW-T ft *'MB 



[01] 



[02] 




(A) 
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[H3] [H4] 




